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Three measures, physiological, behavioral, and phenomenological in

i} nature, were used to register inexperienced springboard divers perceptions
‘ of stress when faqed with the execution of aiforward dive from three : :
standard heights; pool deck one-meter and .three-meter springboards..* 0 -

- Forty-eight subjects were sampled from four populations (n=12) repsesenting
girls boys, men and women. Six possible sequences of dives were counter-
balanced so that two subjects from each group were randomly assigned to S
each sequence.. Results showed dramatic increases_ in stress response for '
all subjects of the three heights for the three measures’ of stress. The S
! ANOVA test for differences 'in stress response according to sequence of"
attempts showed no significant differences. Female subjects showed
. significantly greater (p«{.0l) stress responses for all three measures.
- ATthough younger subjeatg_ shoved -longer hesitation latencies, the differences
were not significant., High correlations between performance and"phenomenological
measures bolstered their reliability as measures of stress. Results suggest

L

»
A

°
N

a reconsideration .of coedudcational diving instruction for beginners. .

‘

-

-

¢

A studemnt attempting his first forward dive from any’given heighf can ~

A

expect to experience a certain amount of stress.

-

r

The possibility of a painful

14

smack on the water has deterred many potential divers, even those who desire

very much to learn the skill of springboard diving.

e

.

Initial dive attempts

b

" represent a natural experimental setting for the study of the perception

]

of stress 1in learning a sports skill involving some risk for sdbjects.of both

sexes and all ages.

.. \
The same setting can-address several experimental
£ . K

questions,

of the dive attempt?

from different heights alter the amount of stress perceived?

Does the{ amount of stress increase with an increase in the height
Does the sequence in which dive attempts are executed

Do subjects of

one sex perceive more stresé/from the same situation than’ subjects/from the

¥ 0 -

;other sex’
y

Dees age of ;he subject make any difference in the magnitude of
/ .
‘stress perceived9 L. . o . .

’ T , - : .

SElye (16, 17) first intvo ced the "stress syndrome" whiéh treated

ag the sum total of all nonspet¢ific, biological phenomena to’

a known stre sor. Cenﬁral to his concept was-: the activation of the adrenal

glands. - Unfortunately, the definition of stress has widened 8o far that it

has.becbme arbitrary just what conditions are stfessful to the organism.
‘ : :
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suggests that emotional reactions s

insult
- . - .
environmenf{. (11, 12) Cognition|of a threatening sitbation, therefore,,

. ) . . . A
es. McGrath (14) offers an explanation for

stress faced in daily living when the C .

- [} B

Because Selve orig{hally focused a tention on the endocrine system's role in

. . N A
-perception of, and the response to. he stressful situation. Lazarus (10)

uld be regarded as %ffects rather than

2 ’,

causes, and that these effects, in t rn, depend heavily upon cognitive

-
.

pProcesses.

'R
A logical summation of these insights'suggests that a psychological

stress study, in order to account for the perception of stress ahd the -
b . i ‘ . o s

individual's eoping response, should include objective measures of the amounts
of physiological and behavioral responsés of the individual as well as a

phgnomenological (subjective) report of the stress ‘as perceived by the individual.
Therefore, thié study measured three typas of responses-to the stress of the

. .

diving task: (1) stress felt, in terms o

'

physiological response; (2§ stress
dgmonétrated, in terms of a performance measurement; and (3) stress admitted,

Correlations. among the three

. a

in terms of.a phenomenological self-report

measurements should enable the diving instrictor to more accurately interpret ™
\ . I 4 ' -

stress ‘situation. )
- B r—y /
, - ' !
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‘Phyysiologically, the subject's perception of thé’stress of the diving task .

was measured indirectly by counting the autonomic sweat activity on the finger-
& ‘ i v . L4 . '
tip immediately preceding each dive attempt. Specifically, thernumberrdf

-
a -

active sweat glands in a square centimeter of volar skin surface in. the central

whorl of the. fingertip was recorded immediately preceding the dive attempt

@ )

from each of the three diving heights. The sweat printing technique was

. borrowed from the work of Sutarman and Thomson (19), Harrison (6) and Dabbs

\ 3
- (1) and adapted .for the acquatic setting through the use of special plastic °*

-~

impression materials suggested by Harris (5).°

)
4

The performance measurement was ‘concerned with the execution of a forward

dive by the subject fromreech of the three designated levels. Actually, the
_subject could do ene of three things: dive, junp (feet first entry), or

balk (not leave the board). Whatever the subjec% ‘chose to do was also recorded
in terms of the hesitatfon laten@y in seconds following a givén signal to
\

. - proceed. ’
..

-~
*

The phenomeng}bgical self-report of how much stress the subject exjerienced
e . ” v 3 .
in each dive attempt from each level was expressed as a mark ona continuous

scale--a paper and\gsncil response. a (i )
+ ’ . ’ )

Procedures , . . '
7 N . N

. . '
The subjects engaged for this study were 48 respondents to an offer of

P

free diving lessons in return for participation in an experiment. The xlspondent's.

émre carefully screened to determine that all subjects were known swimmers

°

yet hovice divers. Twelve subjecrs were assigned to each of 4 groups (n-12)

according to sex and age. The mean and range for each group is shown in . )

. Table 1. =~ : . ™~ L

2

_ . ‘ .. N f.
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- . Table 1 B
. Mean Age and Range of Ages for Subject Groups . ' -
. . . ’ , ’ :
' " Group ° Mean K Range e
Boys - 10.11 ; 7.0 to 13,25
/ <.
. N
Girls . 9.96 ™ 7.33 te\(12.17
Men _, 29.90 23.92 to 44.33
Women 27.53 . 19.58 to 39.00

i

[

~

Because there were three different heights of diving for each subject:’

~

(1) low, pool deck (12" above water surface); (2) medium, one-meter; and
. (3) high, three-meters, -the order of attempts were counterQalanced’into six

possible ‘sequences. Of‘the twelve subjects in each age-sex group, two were

kel
. . . \

., randomly assigned to each o0f the six séquencess

ar

In order to provide a base reading for comparison of palmar sweat responses
. .

.

- during stfess, a set of prints was .taken from each subject, while the Subject

-

was at fest and in street clothes, at least 24 hours in advance of his or her

Fn

1

“' \
participationvin the experiment. - {L . ] ]

L

The test session for each subject consisted of the attempts from each of

.

the 3 levels with the appropriate measurements.

with only the subject-and 2 techiicians 'in attendance.

Each session was private,

The principal technician

who was ~conversant with the snﬁject'was always of the same sex as the subject.

J

'This step was included to avoid "covert communication" between the experimenter
. - .

and the subjects of different sex (15).

Differences in skin conductance

)

responsiveness in experiments involving experimenters and subjects of different

sexes (§3 s

~

>

A - ’
ports the argumént that such interaction could exist.

’ T e
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The purpose of the study was read to each subject by the principal techniclan.. *

-~

* A demonstration of the standing forward dive from each of the three’ levels, in
¥ f 0. . .
- the appropriate sequence for the particular subject was performed by an assistant

°

while the ptincipal technician repeated Verbally the teaching points to be
N

followed.

. -

The subject was instructed,to‘approach the end of the springboard, (or. °
edge of the pool deck) where the plastic impression material was applied to’

" the last three fingers of the hand opposite his dominan£ side. Follouing the -«

application of the paste, the subject was instructed to delay for 2 minutes
on the end of the springboard to allow .the paste on ‘the fingertips to poly~
merize- (set) When signalled to dive the subject was allowed 60- seconds to leave

. the board, after which the subjectvwas asked to return to the deck vhere the

// measurements would be taken.

If the subject dived or jumped, care was taken by the téchnician to see”

that the prints’ were not destroyed q‘<?o$t while the subject exited from the,
pool. - . ' . ‘ s

Immediately following each attempt from each level the subject was

instructed to pencil a mark on an unnumbered 18 centimeter scale as shown in
. N
Figure l ' The resulting mark was' subsequently quantified by later measurement

DA ?

from\lﬁfflfgifigkilfg_fﬁl\i0 18 cm. ) on the scale. X ' )

not at all v . o
. afraid "scared stiff".

Figure 1° : oo

Self-Report Scale

. M,‘ \ %

. " . Results ‘ ST
To assegs the amount of stress perceived by inexperienced «divers in their
1 [ ’ ' . - . * ! - RIS
initial attempts'to‘dive, three measurements-—palmar sweat, éelf-report,'and

~

ERIC , . e .
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L e

hesitation 1atencies——were obtained for all subjects at edch of .the three diving.

3
LA

heights. ‘ o ) ' .

)
"

As expected, the raw data showed dramatic stress response increases in

b Y
all three measures as the height of the dive attempt increases. "To test the

-

significance of these increases, three-way ANOVA was applied to the data for

“each measure. F ratios computed on the mean increases were significant (p<.61).
To examine the'effect of seouence upon ‘the perception of stress, therdata
- o ? i - - .‘
for the stress measures were sgmmanized by sequence and subjerted to ANOVA.

’

. The results showed no significant F ratios. Crit a};comparisons involving
one-meter responses where they followed three-meter attempts using the Tukey

"q" statistic (2) did not indicate any significant differences. »- K

. Cn

. . In order to examine the:nain effects of age, sex, height of dive attempt

.+ and possible interactions, analysis of variance was performed on the data from

1
'

the three stress responses. Table 2 summarizes the means and standard

deviations of the raw data for all Subjectslgrouped according to girls, boys,
) K '
men, and women. The mean stress responses for girls are.apparentlp‘higher

N -

than those of the wpmen,‘and likewise, boys' mean responses exceed those of the

Al ] -
-

men. By sex, however, the females' tesponses‘are clearly’higher than the male =
responses, It is worth notice that the lines describing the stress response’

of each variable maintain some degree of paralielism in Figures 2, 3¢ and.4.
Tables 3, 4, and 5 summarize the results of a three-way analysis of -
variance on the raw data for sweat count, self-report, and latency measures,

respectively, . . ,
For the sWeat count measures, Table 3 indicates that the higher counts‘for

M ., .

females are significantly different than those of males at the .01 level.
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.:, correlations between sel£~reportfand latency measures serve as reliability
/

— " Es

’

.\[1

. ':;‘if'l For latency measures, Iable 5 Feveals significantly (p<'Ol) longer

o,

For . self-report meaSuges J’hxe'& dndica E ignificantly (p<(01) higher

LAY e LY TE g
self-report responses fbf femaies'than f6r males, She apparent age differences,

¢ . -t

'ﬂ'
however, were not signifiéaﬁt (p> 63) ’ﬁe’signifitant second _order or three- ) g

. .’;( - l.v

vs

-

]
-
T

. .

factor interactions were- found. W - 1"3’ '“
. /A- __o,),l,g',, s

- ”

hesitations for female subject§ than for malé subjects.' Figure 4 shows that

o
2
“ .

although younger SubJects yaited Longer, the,latency differences wete not

\ -

significant (p>¢05) The interaction/s’ggested in Figure 4 between groups

s

did not test significant -ngy_c ‘. . -
. Table 6 indica;es the PEarson correlations coefficents for measures at
'r'/ ’.' e ! ;
each of the three heights.: Ihe apparent high (r=.5 or more). intermeasure - f?

>
.

coefficents fpr both measures, lending ¢redence to the fact that the same

response was indeed being‘yeasured _The- sweat count measure, although cog/elating

€y

well within itself for the'three heights, did not correlate highly with the other

’
."

o measures. This appears to ‘be the result of rather large within subject variances T
r“ * /

fqr the sweat count meaSure. Correlatigns between physiological and non-phy- ¢

f' 7 .
” sioldgical étress measures ‘have characteristically been low in other invest-

igations o, 13) L e .o )

LIRSS

The'performance pf each subjeCt to the diving task was classified accord-
' ingly*‘ (l) dive° 'subject dived head-first‘ ¢2) Jump; . subject dived feet-

first' (3) balk-before, subject did not leave the board and was pre-disposed

- ES 4{
bR

not to diveﬂbefore he. or she ‘ever stood on th@ springboard and 4) balk-after,
°3ubject discovered after reaching the end’ of the springboard that he or.she could

not bring himself or herself to leaVe it.: Intuitivel;!ikhe amount ‘of stress ‘

~
.

perceived should be slightest for the Subject who dives, heavier for the Subject

:i v . A

2
>

~



A i . . '
. ..\ . \ -
et Tk » *suorjeraxxod uy paddoap sjutrod Tewrosg 930N
, . . . 0T - Aousjeq Is3sw-s9Iyl
i R4 - . )
8z s ... 6 3x6d3u-3TeS I938W-20IYL
9¢ ,&mor . . . TS 8 . - 3e9ms I932W-99IYL
, o S el , . .
) . €S ‘ot 8¢ : . . - . mcn... ,haw Awaw.u@ﬂ..mwuwﬁlwco.
1€ oy ~ o€ £9 A ;.9 T“.3xodey-3Tes xe3sw SuQ i~
. ¢ & ~ .- £ . ~ 1 ‘ - st
* .t . ¥ . . e . n.— X
44 €T 85 8¢ 43 y £ 0 T, L §4T - .3eems Ie3Pu-suo
- . . . ﬂ.. ¢ ...\m v \t - “ r.. > ”.av L . ,
128 7 » 92 - Lz €9 8¢t 4 N -7 Toer I . - &ouszeT oeqQ T4
s ] . g . . oo
o€ €2 €2 6v1 19 8¢ ¢ I > 3z0d0¥-3T9S ¥09d Td .
. vz 10 19 9z - Ep Lo €T* - vt .oz " jeems osd T4 ~
ae .o M : . \ . L &
P cT- 12~ mW ce 1€ €€ 0T - —€¢ 6 - T .- - jeoms ssed
- ) o._”.-, .6 8 .. L 9 S 7 £ z. ssansesy
“ (Il-'ll[llllql"[ \ me— ———r — —
- ~ ) ) - A . ¢ >
. ¢ . ~ . .
. ' SS9I3S JO S9INSESH USSMISE SUOTIBTSIIOD
. . : =~ 9 °TqRL ‘
.1\.‘; b * ka v .
. - e [

. e O ) . ' I !
” N _ , - . _ . :
) 4 N ‘ ; A &

, ¢ : .oy — M ' YL ~ \Um Ma, .A

- Y - m. . . . ; M y
- ’ . ey . - - ? i - LR K
g éanq,ilva.vjey)v\ Bgpan s . e g ;




, who jumps (if, .indeed, jumping is a compromise betwee diving and doing

L

nothing), more f6r the subject who balked, even if the decision was made

before approaching the springboard, and the stress shou d be greatest on -

the subject who cannot quite. perform the dive.

i

!

The three-meter dive attempt offers the best opportunity for scrutiny J
. . 1
of stress measures by performance. .ANOVA performed on the average of each !
1

!

]

measure over the three heights and regrouped according to the performance .

variable revealed significant (p<.05) F ratios for average sweat counts’ and

. . average self-report. Contrary to the intuitive propasition, balk-beYore

»

\ responses were greater than balk-after responses. That is to say, the strongest *

could not dive from the threeemeter board The ad Sheffe method (3) of

/

multiple comparison‘for groups with unequal n's was employed using the .10 - :

A

1
average stress responses.came from those who decided on the ground that they .

@«

and .03 levels of significance to test individI%l and multiple meang differences i

betwben performance groups The only significant (p<.05) comparisdn was the.

’,
-

© - mean. differences betweén those Subjeqts who balked while being predisposed

N

not éo dive and those _subjects who dived. All other comparisons yielded

nothigg significant, even at the .10 level _For the average self-report measure,

- the samecomparison (balkJ%efore and divers) revealed a significant (p<. 05)
lratio The combined balk-beforeand 3alk-after responses yielded a significant

ratio (p<.05) when compared to the combined dive and Jump. group measures .

2

T
\*

Lo DISCUSSION . ' o ~ o

'

. «The findings of this study revealed significant differences in‘the three

modes of stress responsgs--sweat counts, self-reports, and hesitation latencies-~
i

when analyzed over héights by three~way ANOVA. As the height of the dive

attempt increased, the stress responses increased significantly (p<.019.

o T SRR 7 0 3 " SV AT Y, -
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The strong and consistently. increased palmar sweating did not -reveal what
might be expected on the basis of previous research 1, 7 8) in which both

increases and decreases of palmar sweating were foung in subjects’ responses

>

to different stressors. Theoretically, Dabbs, et al. (1) c1aimed that increased

. Palmar sweating reflected feelings of arousa1 or situations where the subject

) is/ready to interact with the environment whereas the anhydrotic effect is .

- &
expected when the subject s attentions are directeﬁ toward his own feelings
A%

.

and away from the activity arourid him. Since both situations were- possible

. _for the diver in this study, variations in sweat counts across individuals

were expected.r However, the very consistent increase of sweat counts was

g ) ’ i @‘ -
maintained for the forty—eight §ub jects. I ’

N -

) Thegsequence of dive attempts from the three heights was investigated ;
for differences in stress response to attempts for each height'in a particular

{
- M u“‘*ﬂ. ’ ’ Q ‘
sequence. That significant differences in strength of stress response

' according to sequence of attempts were not found is surprising in Iight of : L

seemihgly universal preference-of learners to attempt dives” from lower heights
first. The findings of this study, hqwever, simply do not support any notiom

that sequence of initial dive attempts makes any differences to the strength

of stress response diSplayed by the diver at any given heig t.

. the stress respofise to initial attemqis to dive’ from each height, analysis

of variance was performed on the data for sweat counts, self-reports, and
® ‘ . A

;datency responsess The observed differencesinamgnitude of stress for females

|
|
J
!
|
|
|
1
1
!
In order to examine the effects of the attribute variables age and sex in 1
:
|
j

was significantly/higher (p<.01)’for stress respondes on each of the ‘three

measures.' The observed response differences for the age variable were not.

.

’
.

significant (p);OS) for any measure. Therefore, diving instructors can

e
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S

. o : 10

.

. . -
N ‘e » . . :

reasonably expect female students to exhibit greater stress than male subjects
to diving from various heights for the flrst time. The results from this
study suggest a reconsideration of coed classes for beginning divers. If the

female student can be expected to feel more stress and to take longer to attempt

E] ’ i

initial dives, then classes composed of students of the same sex could be

expected to begin learning at a more compatible rate. The‘ﬁnstructor for the
. ! ) ) . o
beginnens' class could direct his plans for learning tasks and progressions to

&

a more compatible group of students. If the beginning classes remain coed,

the instructor should manipulate the learning tasks and/for ‘the learning

-« -

. environment to balance the expected reSponses of both sexes.

.

Results of subjects preformance on and from the springboard showed . . |

.
s

dramatic increases in the number of subjects who balked at greater heights.

- o

The Surprising result is that the strongest average stress reSponses came from ‘
those subjects who decided on the ground that they could not dive from the

k *

- given height. This can be interpreted\as saying that those who demonstrated o

A

the strongest fear of diving brought this fear with them, i.e., the fear %as

- =

~,{.‘ %

N .

* Preconceived. Those who decided they could not dive after. experiencing the. ?;%
N . e,

stress at the location of the dive showed almést .as much stréss. Diving in- |

- N -

' Structors, therefore, would be wise not-to force or pressure learners who are

relhctant to approadh the diving station. - :' . .

’ 0 - -
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